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(54) ELECTRIC DISCHARGE MACHINING CONTROL 
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(57) Abstract 

PURPOSE: To achieve machining control of high 
performance with an inexpensive device by calculating a 
theoretical value data in accordance with a machining 
condition in an electric discharge machining pulse 
waveform, comparing an actual value data relating to an 
actual electric discharge machining pulse waveform with 
the theoretical value data, and controlling an adjusting 
unit 

CONSTITUTION: In order to execute electrode servo feed 
action and electrode jump action in a proper condition, 
relating to each value for specifying an electric 
discharge condition based on a machining condition data 
group from a setter 10, the first calculating part 16 
for calculating a required theoretical value data DR is 
provided. Based on the actual data of an electric 
discharge machining gap G obtained from a detecting 
circuit 13 p relating to each value for specifying the 
electric discharge condition, the second calculating 
part 17 for calculating a required actual value data DA 
is provided. An evaluation index data DX for showing a 
degree of stability of an electric discharge is 
calculated in an evaluation value calculating part 18 in 



accordance with respective data DR, DA, and this data 
DX is used for calculating an optimum value of electrode 
feed control and jump control in an optimum preset value 
calculating part 15. 
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(2) 

1 

icHU W^OJOXftfrlcteiBfKoaMMix-^fttf 

e> ttsajuxra® \z &tfz> sfcejnx owm £fM-r £ fc & 

So a? 

M&g i \zwm<Di&m®xum^m. 
m&m 3 ] flux/8 t » jnx® t <d m izmfo-z n 
sft«iinxraBiicjDXffl/^^xsjE^aijfl'rsfcfe©fln 
iH/tjwist, saiBflnxraBoKBfi^m^cDif- 

WEJtaxffimaatxx»4iffE*fflx«fc^**fc»©« a> 

mmmxmmz±c^ikm<omsi^^ir^rz^(D^m 
{cmu MEtt3e^afc*v>T««$nfcHf#©inix* 

MEJnxWK<o*»(oaa»*ffi^*ffi*rsfc«?)^«itH 

«EiinxnBiic&i;*tt*o^t«r3eT*fc»o#fli 

fci&cD#a<i:, 

mmwi^mwsm^-^ tmmwo^mmv"-^ t\z 

^SbmE»axm»^^tfsjfi*inx«>ttffi^fWffiTS 

BE»l|[^a^6©ai*«c*SbTBIffi©lniX*ft&«M 

«g«H-s^at€«itfc^t«»ai:T*if:«lnix«ffl 

^t^Bfi^-^^{cs^<^T> ? ^«ifeiaa¥a, x 
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j*snw«i!#!i 3 «cE«^a«inx«ffl$5Si^go 

[0 0 0 1] 

z>±o\zvrz* Mmrnxfflmxm&zfftWtoJLmmmm 
mwizw?z>h<D-c&2>. 

[0 0 0 2] 

ttSflDX^ff^5®^> flDX 

^nsflnx^fc B«««*>S, MON-OFFi 
fc, JnX«©#ffl^AKct*MX^Offi"F*fc»*rr 

fP*»ttiiDxa)jitffc*i;T. if-#S2pa 

[0 0 0 3] *s©s>*>:7 

tf^^>^«w*H< b^^>^«***<rntfjnx 
a<tto, jpxa*#«<ttst^5HHBijtfti;*iii 

fc<kD, #3toX/X^^-^*ea<D«»«CS^V^TS^ 
[0 0 0 4] ^(DJ:9ftXMt*(0tt&IIM(cJ:«ll«rr 

jmm\z&^T&mmzftf£vz.t&xzz&v\zvrc 

m&lfi* 4#BB¥2 - 3 0 3 7 2 0#&*L 4#M 

?2- 1 3 1 8 3 8^a»c8B^SnT^«. 

[0005] iMraMtnu »«#«u#ra, «A^ra 

E, JnXRII»»¥^«EE**6»f-*© 7 r^-f )V-Mz 

B, Jnx*ffS*KT*fc»©«*©#tt*»«E1»« 
6nfc«**^J**fctt«»bTJtaX*frO«3E»fP« 

[0 0 0 6] 



(3) 



#BB¥6- 1 7 0 6 4 5 



[0 0 0 7] £<0«*<D*ricl;:J;5 4:, fiS<D&§^£ 

[ooo8] z.(D<koiz, mwwtmmwfe, mmz 

[0 0 0 9] b&^t, »ff*X»4HPX*fl=W«»© 
[0 0 10] #589I<0BMtt* bfc#oT» kDffi&te 

msLT, w#o»«ftx*fr««*3E*nfc«^K:fc2in 
a«in3x^«*ffisiXift«irax«fflSiw«BS:gftrs » 

[0 0 11] 

fc»jftan**«»xiB»fc»x«/^xte«iioii 

UW^bo^WE*ftixft*tf:«lDX-r*&«>, fltrEJD 
^MiaffiinxtiJc^^sfc^w^iii^fT^^ftaiDXSi 4? 

mmmT- * acttWEanxBiBi* n^m^wm^- 

JDXIBI!B^^»Stt«linX0*J8&fffffi^*&»<O»ffli 
xattE0rKO«jWlttofc«OMflf/T 5 * SKS 

a, jtoxffl««fc«inx«i©M»c»«sn*iWKrax 50 



nut, *>EiDxnB»oMi«*ftBf*©*--#aw«£E 
e m » fi * &±-? z> & <a mm <o teMmm s i&EijnxjB 

«*R»XI4WE«aPX*fc#A-5fc860ll»SS«t* 
{■*T*-5*«JraX«©IWW««fc*ViT. «JEI33S5g 

Bfc*A*inx*ft*Rjrr *fc»©we*afc, me 

u ttE«je*afc*viTweanfc»f*©aDx*#K: 
a^BUKoaiifix— ^*»»T*fc»o*at* me 
2nxw»<D*iBo«awtta**ffl^*fcft©*ffl^a 
»EinixnB»Kftu**«©«tt*»jeT*fc»© 

»5&6C0fat, »E»fK©31»«x-^tttEBf» 

(D*iSfflx-^t^sbsaEiiDXfWK^*^§»«ira 
x<o«»*iMBra&»<ofFffi**»»"rafc»©tt» 

^a<h, ll»J|t*«*6©U*fcl8«UTBW©JlDX* 
[0 0 12] 

[0UB1 m4F©jDX*frfcffioTffl-J|CSnfclinXIB»fc 

ttffi^ »* a n&Bf holism?- * t career. 

[0 0 13] 

[0014] gut *5tmz&%ffl&imxmmmn& 

7K"To »#es»c«F-9i-c*an*»«inix«tt, «5nx 

xHW-^-? 3 atf YiD-*^- 4 1: J; 

6nTV^lDXffl««6tt, Zttfr- #*-*7lCkD 
H«LftVi««flH*g«iH*C, X-Y¥ffiteSlt& 

^tl^WX, Y, 4, 7 

[0015] unx^;vx«S9«, sen oic^^te 

ntWK^y^lOA, 10 B, 10C, 10D 

fcJ:0»ff#^B»Ufc^©««KdWX*fr, Tftto 

^, mx/wx©:*>reraR£fflTo, snx/wx©* 

WftIX«ffiR£ttTWR&3K?\ »£r-^DTO, D 
TF, DIP, DTR*Rj£Sl 0*>S3BloT*9* 

c n 6 * k«3 ttttnx/t jvxasftzAim 



(4) 

5 

U 1 1 a^flt^D, 1 1 afcXhTStlTH 

SDXfflm® 6 1 ©m©«»a»*#A*fcfto» i »^ 

saau cnic<fcD^fiicoinxtCd^ii^x-Y¥ffirt 

t?(D«»«»a«F*«*aix«2 tunxft«6 tomiz* 

[0 0 17] «tt*-#aiO«HIIIl»l 2tt, RJgSl 

o fc«t o Mean**- anett s v z^-rm 

£r-^DSVSK£gl 0»6S%«^tC SiOX 
<&2 £iUXffl^ffi6 fconK»*Sn**«llDXIBBG 

P>, ^^x@JEfflMV^^'T¥^iJIlX@jE5 ; --^DM 2? 
VSSflfc^TfcD, MAAf-^DS VfttfDMVfcJg 
SU »TPL<i6'<§±5^l/TJjnXffi*a6<7)-tJ— 
#aofWlBIOfc»0!B2»^«^M23&«Hl*sn, ffi®J 

ICSID, *«HDXIIBBlG©fta3W«l36:«ta:*J:3K 

iDXffl*ffi 6 £ z Tit- o iwirr 
[0018] jf^uit amftixK^Gtcfflofcirax 

HS#»S**BWTftlXffl««6S«ftlX«2d»6* 30 

* < gi*frrfc»o5J* >^m^m^-r^ 3 

3wm*an*t, B»SB8tt»2»^«*M2fc«ft 

[0019] «a-9— #sio«»ia»i 2{rj:^mffi^ 40 
-*sid»^ arte** >^mwsn 1 4 

STa!JftR«inx« i »*, i o * ^(Dirax*frx 

-^SDC iCS^Tttft&nXP^G K * U 5 K«CD« 
JB*»£t"*fcA©ft«fcRIU Bff#oanXftfrJCffi5 
BfSOSi&filx— :*DR£ff3¥f £Sltt#SM 6fc, 
ttUglftl 3*6»6n*«[«lnXIBI8©*IRO«»« 



#§B¥6~ 1 7 0 6 4 5 

6 

U HfK©**^— ^DA*W#T*3fc»«>a2«-» 
»17t, SIMt^-^DRtjBBHi^r-^DAiK* 

[0020] sjesi o^&maaftaaDXfcfrT 5 -* 

PDCH RjfiOKJSx-^DTO. DTF, DSV, 

(1) (4) omiiwhn:*#7 s -^«Dciut 
[0021] (i) Km^a^mBeaiifflRA 

(2) l*m*feDO®:*«p«^W31fiffiRB 

RB= [TOX (SV-30) +TFXSV) / (TW 
R-SV) 

(3) Klt^WSfSffiRC 

RCH R B \Z* TO, T F ^M^/c^CD^X. ZtlZ 
RC=RB+TO+TF 

(4) mmftwsMRD 

RD^fill 

RD= 1/RC [Hz] 

[0022] cnecoa^ffl^ia 2 ic^*r&«irax/x;i/ 
x«»*fc«-rJ m^mi ofc*^T«Bean*npx* 

fr*6ttJ|[an&e:n6©«lMIRA7SSRD05'B, 

SS^rttl^ftJEaiftfilRA 

1 ttttfcfc 0 Offi®«FS^P 0 1Si^{B R B 

^^-raifeftx-^DR^ffHBffiffffgfi 8 tc^^^n 

[0 0 2 3] uCT, #^£<tTO, T F> SV, TW 
Rfc*tt*#*T*fflMtRB, RC, RD£#&£<h 

Ml : 

*>»IB«3£aTO = 12 0 U s e c) 
t7^f«ITF=2 0 (^sec) 
1t-#g2pmjBEi££{I S V = 7 0 (V) 
»A«lniX«BEBBtMTWR=2 0 0 (V) 

tmwm^NmmmR b ssj 48 usee) 

&«M»31^ffiRC IS 188 (usee) 

JMBSdMMMtRD SS5 3 1 9 (Hz) 

mmomwizmtemftismmifi 4 8 usee) <kD& 

* 3 Nf«^rfl^4 8 (usee) <tDt>fi'T#S»'&tt» 



(5) 

7 

[0 0 2 4] m2 : 
t>W«!TO=2 4 0 (Msec) 
*7«?«RJ£«T F = 3 0 (Msec) 
^#S**£ES5£ffiSV=9 0 (V) 
«^^flnX«£E»3£*TWR=2 8 0 (V) 

MNfWfnaiRB & 9 0 (Msec) 

tmmmmmmRc m 3 6 0 usee) 

flrtlWWRaWIRD JK2 7 7 8 (Hz) 10 

&miWi i <Dm&\z\$mwe$>ifc4 8 useci-c 

otlt^o «2(O^B1M9 0 Use 

c) S«lloSMt*'<&4 8 (Msec) tttHrTn 
tf, 2DIXKS)9it»ftDAV>£:2nKSnTUC9« 
[0 0 2 5] *T&:btS, F5fr#0>S*Pffi GBIMt) 

ntifc£-r> ^<ocitt#jBix*fr»oae*««^«6ffl 20 
vtz/^y ^-^ommmtnwim^mz^mhxtnj: 

[0 0 2 6] ttffiSl 3BU HlIX|IB*GK:fti;*«BE« 
fflfittSr-^DGH HnX/^X«JR9tfB2fH)tffB 

ntcMsnwSo i&x/wx«E9Ttt, MR 

X/t5^-^OfMHl3Wfa:tonT^*^ ^^^ifflic^ 
[0 0 2 7] ffgS$ 1 7 Ttt, »«ttffi£5K"tffi* 4? 

oaisnfcMBittiB^-^DGtH&si o#eai&n 

fc^-* DTOt KS^i*lfc«#JlB£^r3* <Z>%IBtt 

(a) mnmmwi&AF 

AF=PNXK1 

KlttU->^;V«8raSPtJ;oT3£*S«ft-C l 

( b ) 1 /tft* 3 0 o¥^ftS^8l^r P 1 A T 
!*>^JBIB4>fc*»*lW!*«»IKO«ftH:TTT? 50 



#BB¥6- 1 7 0 6 4 5 

AT= TT/PN 

( c ) i /t;vx m o ©jft«¥J5f#»«E a l v 

ALV= (SPXMV-3 0XDPNXTO) / (DT 
TXDPN) 

zotownrntt+frnmr-irD Afmmm»nm 1 

[0 0 2 8] ■ aeSSnSJ^fc. ffMBfltthW g& 1 8 
ttJtlMl 8Afc7T?-f«Wl 8B2:»6AD, it 

*DA<&rt*£s«!Sfcjfcttu £nic<t o&manxra 
■i g * «t a &m«ti<D * iwrr a & « ©« jwh* 
sn*o ?ts:t>*>. smmmzttTzmfomomffi^ 

mfmmfcmm&A = alv/ra 

= AT/RB 
^SSclSfS^C = AF/RD 
■tLT, C(0 3^)a)^e^S:^t*{lA, B, Cifi7yz? 

[0 0 2 9] -Tfrfc^ 04, H5, H6^S*X«>t|B 

^81^ t ftffiflE STi co m©B««a3£T *TEo;P- 
;i/ (a) - (k) i:«EoTS;MV0^V-F^Sfefft 



(a) 


I F 


A=L, 


then 


ST = L 


(b) 


I F 


A=ML> 


then 


ST=MS 


(c) 


I F 


A=S, 


then 


ST=S 


(d) 


I F 


B = L, 


then 


ST = S 


(e) 


I F 


B=ML, 


then 


ST=MS 


(f) 


I F 


B=MS> 


then 


ST = L 


(g) 


I F 


B = S, 


then 


ST=S 


(h) 


I F 


C = L, 


then 


ST=S 


(I) 


I F 


C=ML, 


then 


ST=MS 


(j) 


I F 


C=MS, 


then 


ST = L 


(k) 


I F 


C = S> 


then 


ST=S 



ceil?, *77^M&0£mmT(DSDT»£o 

L • • • • 

ML ■ • • • 

MS • • • 4>L/h£V* 

S • • • • /J*SH 

[0030] ft;^-;Ko^i/-K*^jg*n&a* 0 7 



I 



(6) 



*&§B¥6-1 7 0 64 5 



10 



§HM8i sicA^n, cct, «tt-y—3p3io»i»o 

[0 0 3 1] ±IBK9BTTtt, SSlU-ffSSl 6, 3£2ffg 

*bwiu&#, cmcfWiT. fliiftJMBie* ig2fff 

[0 0 3 2] *2fUMBl 7m ^t&Jfr&tfsIKfc 
#ffi£^f £ne>£>ffiAF, ALV, AT^^il 

&n«. ax*fr#*Kanfc*&. niwaie* 

6 SI 6 ftT < ^lilf-^ D R tt CiniC^ DT£M£ 

ntf. *xft#*aaELTt>* *©*M«n&«<o*# 

Suffix-* DRfcgtJV>T, 3§|«JtfT*OJnX<Dttl8 

-5c &*3, co^i^K 3 (c^b^^iic.t^^t)^:* 



10 



a? 



[0 0 3 3] i8it Z<D®&\Z&ttZ>WffiB9)<&&lZ) 
iSEftSt^ny?H"e»D, A^-^SrEUT**: 
fc©*^ 1 8D**T«MktW»l 8Ci:77v>f 
JElfeffil 8EidiR»5nW5. fg2tmg&l 7<fc9 
j££nT<£llfK^— *DAte*^U 1 8D£EttS 

n£„ e:©^*u 1 8Dicte, 5 ot*\m&x<D&D->7 

**>J 1 8D<Ort*tt»2tH»«l 7 J:0«Tl/V^-^ 
DA«tS&nT<«flElcKirStU «gr(D5 01t 

[0 0 3 4] »*«■*« 1 8 CTtt. «U18DfiO 
X-^fcitfMHU KTfc** - W) (^\) <£ft<l 

W) ft«MSS:^AFP 

AFP= (AF/RD) X 1 0 0 
[0 0 3 5] (D) ¥M1SSS*MA F P 

m£ 5 0 ia0>-s->:/y >9*r—9 wd^x^^Wl^m 

SS^MAFPit nt°Ifl(rO»mM^Sc^$:AFP 

(n) trntf. 



MAF P = 



2 AFP ( n ) 

n -0 



5 0 



[0 0 3 6] (A) WMifiWoae^SXA 



X A = 




(A F P ( n ) -MAF P) 



B=0 



5 0 



[0037] (-) tt««»»<mi&^*ttii£2 0® 

CDftlSB 

n0ffl<3!)SWHa»*tf6t5**XA (n) tT*t, 



^ [0 0 3 8] <*) ^ftS^ffiSEA L V <DiS£ 5 
0i©?^I^TWRT9l-9fclMALV 
nHttO*ttl¥i«Mi«EE«ALV (n) fTSi, 



S B = 



3 0 

E XA (n) 

B-0 



5 D 
n-0 



ALV (n) 



1 



MAL V = 



[0 0 3 9] ("0 *»OlM11»«WMBl©»*»NGA 



£tlte> AB/RB^O. liOiO/hSViiftWiHl 

[0040] ^oAiJwbTftsnfctttt^as&^'t 



5 0 TWR 

MMALV, N G AT, XA&tfSB|j:7 7y>fIi 
18EKA*Sn, 7rS><f4HMKl 8ETttCn^CO 
A*fitfc*^#, ««©«fiK3» r FB©Jl— * (l) » 
M (15) l:ttoT7 7^I*Sns, S975MS1 

50 (1) IF MALV = L, then ST = L 



t 

4 



(7) t$HI¥6-l 7 0 6 4 5 









li 
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(2) 


I F 


MALV 


=ML, 


then 


ST = 


=M 






S 


















(3) 


I F 


MAL V = 


=MS, 


then 


ST = 


S 




[0 0 4 4] fc*, TsTV^Z 2 0HMttRtfNO0R 


(4) 


I F 


MAL V = 


= S> 


then 


ST- 


s 




xf7y3 4{:A0, ^c-ex7-3^>h$ 


(5) 


I F 


MGAT= 


= L, 


then 


ST = 


s 






(6) 


I F 


MG AT 


=M, 


then 


ST = 


=M 




S*<D«0«a*-#*«P«JEE«S«fc«-r«4: bTfg 


S 


















(7) 


I F 


MGAT = 


= S, 


then 


ST = 


L 






(8) 


I F 


XA= 


= L, 


then 


ST = 


S 




Rfc«bTV>*R£5*— *DSV*ffi*U Xfy^3 


(9) 


I F 


XA 


=ML> 


then 


ST = 


=M 


10 


2kr*. ^ntCcto, weiB i o T«*-#aw«£E 


S 
















mea^MSjetttwa 1 Bfr&a&n-rtr&RjfcT* 


(1 0) 


I F 


XA 


=MS, 


then 


ST = 


=M 






L 


















(1 1) 


I F 


XA= 


= S, 


then 


ST = 


L 




©Wyx^SRttT***, COl^X^fcttlDJBttfcL 


(1 2) 


I F 


SB = 


= L, 


then 


ST = 


S 




TRfi^'fyf 1 0EIC±5R3liS^h7U ^CO 


(1 3) 


I F 


SB = 


=ML, 


then 


ST = 


S 




R, l/yx^©rt*3W««Rft««-»«l 5*6«&n 


(14) 


I F 


SB 


=MS, 


then 


ST = 


=M 






S 


















(1 5) 


I F 


SB = 


= S, 


then 


ST = 


L 












20 




L • • • 














fcbT, Xxy^3 47SS3 6fc*W*«afc«tD, tt 


ML • ■ 














Sfflf-?DSV<DI#TWR H fc*U<Sn*fc«K 


M • • • 


• 














MS • • 
















S • • • 














[0 0 4 5] Xf7^3 7tll ¥^lMDX^6 0i 


[0 0 4 1] 















-H*ftJ6Sftfcft a6HSbfcffl*^>Ayy^B ^3 7 <Z)W»Jtt*ttY E S ttz 0, Xf7^3 8t: 

R*m>T#*— £*Uc«fcD AD, £C;-CDSV<0tt*>& 1 0*RU3IV>fctt«*rL 

^ROTfRSR? 5 — ^DXfcLTRStt*. Z(D£5\Z ^Rg^-i^D S V<DWSKB*»*.* Xf«y^3 9l: 
LT^^nfclWffi}tS^-^DX««3S^Mtf»8Bl 30 Rtt. Xf7^3 9TH DSV>TWRl^§WJ 

5fcjg&n*. 9JS*U -eo¥U9JJ|S*^YEST*n«X5 t !yy4 0 8C 

[0 0 4 2] Jfcfc, *aS£atf«ffil 5I»»TRH AtK CilTXfy^a 8T»6tlfcRSf-^ DSV 

■r*£, R»R£tt§f-JMB 1 5«&»<z)v^Dn>fc! ss^si oicm^u ^[5icoyD^^A^-r^;i/cD^ 

a^Sffl^t»*Snt*!), f!l:^Xh7$n tf^HFT-T*. — Xr^^3 9T?DSV^TWRl 

[0 0 4 3] H 1 3 14, ««U--#3I0 tU Xf>^4 0 fCilfro 

mv-tf&t£nmmfem&wa&RT-?Dx&%mv [004 6] xf7^3 7TMDx^6 0T^ 

Titti?T^fe5e)OSl«ii^ftfflH-»^n^^Ayn^ *0WM»*ttNOi:&D. Xt^4 2CAS. 
7A$^t7P-?t-hTfe§c ^CO^D-^Y-h 40 "T, *6I:MDX<4 0*5**qiJJiJ3n, MDX 
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